Background: A skilled transport team is an essential requirement for safe and effective neonatal transport. The transport team of this level III NICU in Chennai performs a considerable number of transports every year and a need was felt to study the indications, complications and outcomes of transport. Methods: Prospective Descriptive study of neonatal transports conducted 18 months Patients were divided into 2 main groups based on transport Duration: Short (≤1hr) and Long (>1hr) transport groups. TRIPS (Transport risk index of physiologic stability) score, a risk-weighted validated neonatal transport was used as a practical system for assessing infant transport care Results: During the study period 210 transports were performed from 12 cities and towns. 60% transports were of short duration. Respiratory causes were the most common indications (43.8%) followed by CNS causes (19.5%). 44.3%(93) patients required ventilation during the transport process. Overall, there was improvement in mean TRIPS 2 score compared to TRIPS 1 in all groups of patients (Short, Prolonged, Survivors and Non-survivors). Total mortality of transported group was 31 patients (14.8%). (Including 02 patients who died enroute). There were nonsignificant differences in 7 day mortality (7.6% vs 8.4%) and total mortality (13.9% vs 13.4%) between the groups. Complications that occurred during transport included hyperglycemia, prolonged CFT, hypothermia, accidental extubation enroute, hypoglycemia, hyperthermia, Hypotension, and persistent Hypoxia.
INTRODUCTION
Neonatal transport is the process of moving a neonate from one setting or facility to another to allow the provision of a level of care and/or type of service that is not available in the former. 1 The ethos of neonatal transport medicine is to keep the infant stable and, preferably, improve the clinical status of the infant. Transferring critically ill neonates without specialized staff results in greater morbidity and mortality, hence the requirement of a skilled and well equipped transport team. 2 In developing countries, the problem of transporting small and sick neonates is compounded by several practical constraints like scarce facilities, costly medical care, poor financial resources of families and poor availability of organized transport services. As a result, most of the neonates reach the hospital in a critical state; the mortality risks among these neonates being 5-fold than amongst those delivered in hospitals or referred in a stable condition. 3, 4, 5 The present study was carried out at a level III NICU of Chennai (Tamil Nadu, South India) catering to out-born babies. The NICU has a skilled transport team for transporting babies from various hospitals in Chennai and other towns and cities. This unit performs a considerable number of transports every year and a need was felt to study the indications, complications, outcomes and other issues and if possible, make changes to improve transport.
METHODS
Prospective Descriptive study of neonatal transports conducted by NICU team from 01 June 2011-30 November 2012 (18 months). Objectives were to study (i)Indications for transport, (ii)Complications in Neonates during transportation and (iii)Outcomes (especially mortality) of transport and to determine if any difference exists in mortality outcomes of short duration (≤1 hr) versus prolonged duration (>1 hr) neonatal transports.
Inclusion criteria
All transports from referring hospital in and out of Chennai by neonatal transport team of neonatal unit.
Exclusion criteria
• Intra-hospital transports, • Transports to other hospitals, • Transports for postoperative care after eye surgery (As the patients have generally been found to be stable), • Transports outside the hospital for investigations (e.g. MRI).
NICU admission criteria
• Babies ≤1 month age, • Beyond 1 month age: babies <3.5 kg may be admitted at discretion of neonatologist.
Data was collected from doctors who performed the transport, the casesheet and from relatives and entered in the proforma, which was used in data analysis. The patients' course was followed and entered in the proforma. Patients were divided into 2 main groups based on transport Duration: Short (≤1hr) and Long (>1hr) transport groups. Cut-off duration of 1 hour was made to ensure uniformity of division of study groups. Purposive sampling (Judgement sampling) technique was applied in this study and study was approved by the Institutional Ethical Committee.
TRIPS Score
Lee et al, from Canadian Neonatal network created the TRIPS (Transport risk index of physiologic stability) score, a risk-weighted validated neonatal transport, as a practical system for assessing infant transport care (2001) . TRIPS comprises 4 empirically weighted items (temperature, blood pressure, respiratory status, and response to noxious stimuli).
Data analysis
Patient characteristics were analysed using SPSS software. Baseline characteristics were given in percentages. Quantitative data were given in Mean and SD. Student t-test were applied to detect any significant differences in birth-weights and admission weights of short and prolonged transports. Paired t-test was applied to detect any significant difference between mean of TRIPS score at onset and end of transport. Students t-test were applied to detect any significant difference in mean TRIPS scores between the 2 groups of transport (short and prolonged transport) and also between survivors and non-survivors. Mann-Whitney test was used to detect any significant difference in mortality between the 2 groups of transport (Short and prolonged transport): within 24 hrs, within 7 days and overall mortality. p-values of <0.05 were considered to be significant. Mean stabilization time overall was 51.63 min, longer in long compared to short transports (69.75min vs 39.56min).
RESULTS

During
Indication for transport
As a group, respiratory causes were the most common indications (43.8%) followed by CNS causes (19.5%). 8(3.8%) babies were shifted for mechanical ventilation. 7(3.3%) were shifted for perceived requirement for HFV or iNO. Main indication for delivery calls was Prematurity (63.6%). Mean stabilization time overall was 51.63 min.
Respiratory support
The 44.3%(93) patients required ventilation during the transport process including 1.4%(3 cases) that were intubated and ventilated during transport. 35% of Short duration transports were ventilated in transport compared to 58.33% of Long duration transports. 19 babies were intubated and ventilated at referring hospital by transport team, ET was changed in 9 patients. 3 babies were intubated and ventilated enroute. 4 patients had Accidental extubation enroute (An additional 2 patients were found to have been extubated on completion of transport). In 2 cases, surfactant was administered by transport team at referring hospital. Additionally, 24 babies were (11.4%) intubated & ventilated at the referral hospital (KKCTH). After admission in referral hospital, 15(7.1%), 24(11.4%) and 2(0.5%) patients were administered HFOV, iNO and ECMO respectively.
Procedures
Performed by transport team include Intubation 35(16.7%), Fluid resuscitation 14(6.7%), Umbilical line insertion 4(1.9%), ICD placement 1(0.5%). 2 babies received CPR for cardiac arrest (at referring hospital) and 9 babies were administered anticonvulsant for ongoing seizures by transport team. 14(6.66%) of transported patients underwent surgery at referral hospital.
Ambulance equipment and issues
Delay in onward journey due to ambulance breakdown occurred in 3 cases while Medical Equipment problem occurred in 3% transports.
Social Issues
In 4 cases, transport requested by family after death of 1 twin. In 4 cases, transport was cancelled due to death of patient before the team reached the hospital. Table 1 gives analysis of complications faced by the transport team.
TRIPS score was used as an objective assessment of patient's clinical status. TRIPS 1 was TRIPS score at onset of transport and TRIPS 2 was the score at end of transport (Best possible score is zero and worst possible score is 64). Mean TRIPS 1(12.07) was significantly higher than mean TRIPS 2(11.32) (p=0.007). Mean TRIPS 1 was significantly more in prolonged (14.96) compared to short duration (10.11) transport (p=0.001) and also significantly more in non-survivors (20.27) compared to survivors (10.09) (p=0.000). Mean TRIPS 2 score was significantly more in prolonged (14.01) compared to short duration (9.57) transport (p=0.001) and
in non-survivors (21.88) compared to survivors (9.13) (p=0.000). Overall, there was improvement in mean TRIPS 2 score compared to TRIPS 1 in all groups of patients (Short, Prolonged, Survivors and Non-survivors). 
DISCUSSION
Prematurity in the present study (46.2%) was similar to studies by Sehgal and Singh and more than that by Mir. 8, 9, 10 The mean stabilization time (51.63min) was more than in transports studied by Kumar There was reduction (i.e. improvement) in mean TRIPS scores at end of transport compared to onset of transport, showing an overall objective improvement in patient condition during transport. Mean TRIPS scores (Both at onset and end of transport) were significantly higher in long duration compared to short-duration transports and also in non-survivors compared to survivors. There were nonsignificant differences in 7 day mortality (7.6% vs 8.4%) and total mortality (13.9% vs 13.4%) between the groups (Long vs short transport respectively). Hence it appears, that overall, duration of transport does not adversely affect outcome. This is similar to the results of a study by Kumar in Hyderabad. 11, 15, 16 It is recommended all neonatal transports must be performed by a skilled team to reduce transport complication and improve neonatal outcomes. Team should be able to intubate and ventilate the baby and diagnose and manage complications like hypothermia, shock and hypoglycemia at referring hospital and enroute.
